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Influence of Shade and Supplemental Protein 
and Energy on Steer Performance 
and Digestibility of Coastal Bermudagrass Diets 
T. W. White 1 and F. G. Hembry2 
History 
Coastal bermudagrass [Cynodon dactylon (L) pers] is a warm-season 
perennial grass hybrid grown extensively in the southern United States. 
It responds well to nitrogen fertilization, but is not adapted to poorly-
drained soils (Hoveland et al., 1971) that are common in southwest 
Louisiana. Average daily gains of approximately 1.5 pounds for steers 
grazing unsupplemented Coastal bermudagrass have been reported by 
Carpenter and Brown (1966), Hill and Woods (1966), Oliver (1972), and 
Suman and Woods (1966). Average daily gain reported by Wise et al. 
(1967) in North Carolina, and Hoveland et al. (1971) in Alabama ranged 
from . 7 5 to 1. 25 pounds. They are comparable to the . 81 pounds reported 
by White and Hembry (1985) in southwest Louisiana. The reasons for 
these low gains are not obvious. Mississippi workers (Anonymous, 1953) 
found that natural or artificial shade improved gain by grazing steers. 
Garrett et al. ( 1960) and Pontif et al. (197 4) reported that shade improved 
gain and intake of feedlot cattle. 
The experiments reported herein were conducted at the Rice Research 
Station, Crowley, Louisiana, to investigate some of the reasons for the 
low daily gain by steers grazing Coastal bermudagrass pasture. The first 
experiment was designed to study the influence of shade on performance 
of steers consuming high forage diets, and to determine digestibility of 
the high forage diets. The results of this experiment stimulated interest 
in the value of supplemental protein and energy to improve gains of steers 
on Coastal bermudagrass diets in experiments 2 and 3. 
Materials and Methods 
Experiment 1. In each of three years, 54 Hereford and Hereford x 
Angus crossbred steers averaging 488 pounds were blocked by weight 
into nine groups. One steer from each group was randomly assigned to 
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each of six treatments. The treatments were grazing (1) with and (2) 
without shade, an 80 percent hay diet fed in 7 ,900-square-foot dirt lots 
(3) with and (4) without shade, and (5) green chopped Coastal bermu-
dagrass or (6) the 80 percent hay diet fed in partially covered 1,250-
square-foot concrete pens. The 80 percent hay diet also contained 8 
percent com, 10 percent molasses, 2 percent urea and vitamin A, and 
analyzed 12.8 percent crude protein, 29.0 percent crude fiber, 58.0 per-
cent neutrai detergent fiber, 30. 0 percent acid detergent fiber, and 7 . 5 
percent ash on a dry basis. The shade was provided by an 18 by 22-foot 
shed placed in each pasture and in the dirt lot where the 80 percent hay 
diet was fed. This experiment was initiated in April of each year and 
continued for 140 days into September. 
The digestibility of green chopped Coastal bermudagrass and the 80 
percent hay diet was determined in May, June, July, and August during 
the last two years of the experiment. Four Hereford steers were assigned 
to each of the two treatments each year and remained on the same treat-
ment throughout the four months. Dry matter intake ranged from 7.75 
to 8.75 pounds per day. 
Experiment 2. In each of two years, 45 Hereford and Hereford x Angus 
crossbred steers averaging 522 pounds were blocked by weight into nine 
groups. One steer from each group was randomly assigned to each of 
five treatments. The treatments were green chopped Coastal bermudagrass 
fed (I) with or (2) without two pounds of soybean meal per head per 
day; and (3) Coastal bermudagrass pasture alone, (4) with two pounds 
of soybean meal or (5) two pounds of a 13 percent urea-com mixture per 
head per day . This experiment was initiated in April of each year and 
continued for 140 days into September. 
The influence of soybean meal on digestibility of green chopped Coastal 
bermudagrass was determined in May, June, July, August, and September 
each year. Four Hereford steers were assigned diets of green chopped 
Coastal bermudagrass with and without two pounds of soybean meal, 
and remained on each treatment for the five months. The dry matter intake 
of forage ranged from 8 to 12 pounds per day, with the supplemented 
steers receiving I. 75 pounds of dry matter from soybean meal. 
Experiment 3. In each of two years, 63 Hereford X Angus crossbred 
steers averaging 449 pounds were blocked by weight into nine groups. 
One steer from each group was randomly assigned to each of seven 
treatments. The treatments were green chopped Coastal bermudagrass fed 
(1) alone, (2) with two pounds of com or (3) a 13 percent urea-com 
mixture per head per day; and (4) Coastal bermudagrass pasture alone, 
(5) with two pounds of com, (6) two pounds of soybean meal or (7) two 
pounds of a 13 percent urea-com mixture per head per day. This exper-
iment was initiated in April of each year and continued for 112 days into 
late August. 
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Methods Used in All Experiments. All green chopped Coastal ber-
mudagrass was cut daily at 8 a.m. The green chopped Coastal bermu-
dagrass and the 80 percent hay diet were fed free-choice. A mixture of 
trace mineralized salt and dicalcium phosphate was provided for steers 
on each treatment in each experiment. Steers were denied feed and water 
for I8 hours prior to weighing initially and at 28-day intervals. 
The forage for each treatment was provided by a 3. I-acre area pre-
viously established in Coastal bermudagrass. The Coastal bermudagrass 
was fertilized with 50-IOO-IOO (N-P20 5-K20) in the spring and 50 pounds 
of nitrogen per acre applied in early June, mid-July and late August. 
Steers grazed the assigned 3. I-acre pasture continuously during the ex-
periments. Oliver (I972) found that rotational grazing improved average 
daily gains in north Louisiana. However, unpublished data by White at 
the Rice Research Station showed slightly lower gains when steers were 
rotated, and bermudagrass pastures were clipped at I4-day intervals than 
when grazed continuously. Young, tender growth is more nutritious, but 
during extended dry periods, very little growth occurs, and without some 
accumulation, steers do not have adequate forage . Furthermore, moisture 
following dry periods stimulates crabgrass to a greater extent in close 
clipped pastures than in continuously grazed pastures. 
When possible, the green chopped forage was cut to a 3-4-inch height 
after 3-4 weeks. Occasionally during dry periods, it was necessary to 
extend the regrowth period. Hay used in the 80 percent hay diet was 
harvested without rain in August or September of the previous year. The 
hay averaged 7. 9 percent crude protein content, 35. 6 percent crude fiber, 
72.2 percent neutral detergent fiber, and 40.2 percent acid detergent fiber 
on a dry matter basis. Forage samples were collected at I 4-day intervals 
from each pasture. Samples were collected by throwing a metal ring at 
random three times throughout the 3. I-acre pasture, and cutting the forage 
inside the 235-square-inch ring to a height of 0.5 inches. A 500-gram 
forage sample was taken daily as the green chopped Coastal bermudagrass 
was weighed out to the steers . These samples were composited weekly. 
The forage samples were weighed and dried in a forced-air oven at I 22 
degrees F, ground through a I-millimeter screen, and stored in airtight 
containers until analyzed. 
During the digestibility studies, the steers were housed in individual 
pens except while in metabolism stalls for 5-day preliminary and 5-day 
collection periods each month . Green chopped forage was provided free-
choice in the individual pens to achieve maximum intake. This was 
reduced slightly to obtain a constant intake before the 5-day preliminary 
period. During the preliminary and collection periods, an effort was made 
to maintain a constant dry matter intake. However, this was not always 
possible because of daily differences in moisture content from rain, or 
dew on the forage. During the collection period, the steers were confined 
to metabolism stalls (Nelson et al. , 1954). Total fecal and urinary col-
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lections were made daily , and a 10 percent sample taken of each. Daily 
fecal samples were dried at 122 degrees F, and the samples from each 
steer composited for analysis. Sulfuric acid (50 percent w/w) was added 
as a preservative to the urine containers in an amount equal to .5 percent 
of the container volume. Urine samples were frozen until analyzed. 
Analyses of feed, feces and urine were conducted according to 
A.O.A.C. (1970) methods. Acid detergent fiber and neutral detergent 
fiber were determined by the Goering and Van Soest (1970) method. ~n 
vitro dry matter disappearance was determined by the Goering and Van 
Soest (1970) two-stage rumen fermentation procedure as modified by 
Nelson et al. (1972). Treatment means were compared using the protected 
least significant difference method, and correlations were tested for sig-
nificance with the t-test (SAS, 1982). The data were fit with a statistical 
model that involved weight block, year, treatment, and interaction. 
Results and Discussion 
The results of steers consuming high forage diets when grazed on green 
chopped Coastal bermudagrass or diets containing 80 percent Coastal 
berrnudagrass are shown in Table 1. Shade had no influence (P> .05) on 
gains of grazed steers or intake and gains of steers fed the 80 percent 
hay diet. Hill et al. (1978) reported that artificial shade in pastures had 
no influence on weight per day of age of Angus- or Brahman-sired calves . 
Mississippi workers (Anonymous 1953) found that natural and artificial 
shade improved gains of yearling Angus steers on pasture. Garrett et al. 
(1960) and Pontif et al. (1974) reported that shade increased daily gain 
of feedlot cattle. 
Average daily gains of steers fed the 80 percent hay diet were similar 
to gains of grazing steers. This suggests that the diet can be used in the 
future to study factors such as shade, temperature, or mud that may 
influence pasture gains. A diet such as this is usually more uniform and 
can be sampled and intake determined more accurately. 
Table 1.-Performance of steers fed high forage diets with and without shade-
Experiment 1 
Treatments 
Coastal bermudagrass forage 
Graze with shade 
Graze without shade 
Green chop-concrete pens 1 
80% hay diet-concrete pens' 
80% hay diet-dirt lots with shade 
80% hay diet-dirt lots without shade 
1 Fed in partially covered concrete pens. 
Avg. daily 
gain, lb 
.56' 
.52' 
.7f1' 
.91• 
.48' 
.46' 
··•·'Means that do not have o common superscript letter differ (P<.05). 
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Dry matter 
intake, lb 
13.8 
15.8 
13.9 
13.2 
Average daily gain of steers fed green chopped Coastal bermudagrass 
in partially covered concrete pens were higher (P< .05) than those on 
pasture. This may have been the result of less activity involved in con-
suming the green chopped forage, greater intake, or the concrete surface 
of the pens. Likewise, steers fed the 80 percent diet in partially covered 
concrete pens gained faster (P<.05) than steers fed the same diet in dirt 
lots. The steers fed in partially covered concrete pens consumed about 
two pounds more dry matter per head per day, which may account for 
some of the difference in gain. Steers fed the 80 percent hay diet in a 
dirt lot without shade appeared to be hotter, as evidenced by panting. 
However, intake and gains were similar to steers fed in a dirt lot with 
shade. 
Digestibility and nitrogen retention data for green chopped Coastal 
bermudagrass and the 80 percent hay diet are presented in Table 2. The 
digestibility of dry matter, energy , and nitrogen-free extract was not 
influenced (P> .05) by treatment, but was influenced (P< .05) by month. 
Crude fiber digestibilities were influenced (P< .01) by treatment, but not 
by month. 
Crude protein digestibility was influenced (P< .01) by treatment and 
month. Crude protein digestibility of the green chopped Coastal ber-
mudagrass declined very rapidly after May. The crude protein digestibility 
in May could have been the result of a small amount of clover and ryegrass 
in the forage during May. Crude protein digestibility of the 80 percent 
hay diet remained high during the four months, with some small differ-
ences which may have been the result of inadvertent small differences in 
hay quality. Nitrogen retention was consistently lower (P<.01) for steers 
consuming green chopped Coastal bermudagrass than for steers consum-
ing the 80 percent hay diet, indicating that the nitrogen in the fresh forage 
was not used very efficiently. An interaction (P<.01) existed between 
treatment and month on the digestibility of all nutrients. 
In Experiment 2, steers on Coastal bermudagrass forage were fed two 
pounds of soybean meal or urea-com per day because crude protein 
digestibility and nitrogen retention were low when steers were fed fresh 
forage in Experiment 1. The influence of feeding supplemental protein 
with green chopped or grazed Coastal bermudagrass is shown in Table 
3. Steers fed fresh forage gained less (P<. 05) than steers on pasture when 
neither group was supplemented. Soybean meal improved (P<.05) gains 
of steers consuming Coastal bermudagrass as green or grazed forage. 
However, the former outgained (P<.05) the latter steers. The urea-com 
mixture appeared to be as effective as soybean meal in improving gains 
on pasture. 
The average daily dry matter intake of green chop was 12.8 and 12.6 
pounds for the treatments with and without soybean meal, respectively. 
This indicates that the two pounds of soybean meal was responsible for 
the increase in gain. The net energy provided by two pounds of soybean 
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Table 2.-Digestibility and nitrogen retention data for high forage diets fed during May, June, July, and August-Experiment 1 
Percent 
Nitrogen-
Dry free 
Period Treatment matter Energy extract 
May Green chop 59.4 59.2 59.3 
80% hay' 56.6 55.6 57.4 
June Green chop 52.6 51.4 56.1 
80% hay 56.4 54.0 60.0 
July Green chop 49.7 48.0 53.2 
80% hoy 49.3 47.8 51.1 
August Green chop 52.2 49.6 54.0 
80% hay 52.7 49.8 51.6 
Treatment" NS NS NS 
Month• .01 .01 .01 
Treatment X month• .01 .01 .01 
' Ration contained 80% ground Coastal bermudagrass hoy, 10% molasses, 2% urea and 8% corn. 
•Level of probability, NS is not significant (P>.05). 
Nitrogen 
Crude Crude retained 
prate in fiber (g) (%) 
72.1 61.3 7.4 9.4 
70.6 51.0 24.9 31.0 
53.7 51.7 4.0 6.3 
66.5 49.6 19.0 23.9 
46.7 50.4 2.6 5.1 
68.1 49.7 10.1 13.0 
58. 1 52.2 7.1 12.2 
70.0 50.0 22.6 26.8 
.01 .01 .01 .01 
.01 NS NS .01 
.01 .01 NS .05 
fl 
Table 3.-Average daily gain of steers consuming Coastal bermudagrass with and 
without protein supplement-Experiment 2 
Treatment 
Green chap 
Green chap + soybean meal 
Graze 
Graze + soybean meal 
Graze + urea-corn mix' 
Avg. daily 
gain, lb 
.32<' 
.96• 
.55' 
.81• 
.78" 
'Mixture contained 13% urea and 87% ground corn. 
•·"·"•Means that do not have a common superscript letter differ (P<.05). 
Ory matter 
intake, lb 
12.8 
12.6 
meal, and the net energy required for the additional gain, are similar, 
which suggests that soybean meal contributed net energy to the diet, 
rather than improving the digestibility of the forage. . 
The digestibility and nitrogen retention data from Experiment 2 are 
presented in Table 4. Feeding two pounds of soybean meal per day 
increased (P<.01) dry matter, energy, nitrogen-free extract, and crude 
protein digestibilities of the total diets, as well as nitrogen retention. 
Crude fiber digestibility was not improved by feeding soybean meal. This 
suggests that the improvement in digestibility of energy components of 
the diet was due to the higher digestibility of the soybean meal, and not 
to an improvement in the digestibility of the forage. 
Figures 1, 2, and 3 graphically show the influence of soybean meal 
and month on nutrient digestibility. Assuming energy and crude protein 
digestibilities for soybean meal at 75.7 percent and 85.0 percent (United 
States-Canadian Table of Feed Composition, 1969), respectively, figures 
1 and 2 show that soybean meal did not appreciably improve digestibility 
of the forage. This is further demonstrated in Figure 3, where crude fiber 
digestibility was not improved by feeding soybean meal. Head (1953) 
and Woods et al. (1956) found that digestibility of the fiber content of 
hay was not increased by nitrogen supplementation to diets containing 1 
percent nitrogen. Head (1953) also reported that protein content of the 
diet influenced only crude protein digestibility. Gallup and Briggs (1948) 
found that cottonseed meal added to hay increased crude fiber and crude 
protein digestibility, while Ellis and Pfander (1958) reported that maxi-
mum digestibility occurred with 2 percent nitrogen in semipurified diets. 
Nutrient digestibility and nitrogen retention were influenced (P< .01) 
by month (figures 1, 2, 3, and 4). The decline from May to September 
was more gradual in Experiment 2 than in Experiment 1, where diges-
tibility decreased dramatically after May. There was no interaction be-
tween treatment and month on digestibility of the energy component, 
indicating that soybean meal had the same influence on digestibility each 
month. An interaction (P<.01) existed between treatment and month on 
crude protein digestibility. Feeding soybean meal increased crude protein 
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Table 4.-Digestibility and nitrogen retention data for Coastal bermudagrass fed 
with and without soybean meal to steers during M.ay, June, July, August, 
and September-Experiment 2 
Percent 
Nitrogen- Nitrogen 
Dry free Crude Crude retained 
Period Treatment matter Energy ex tr ad protein fiber g % 
Moy Green chop 58.1 57.4 57.5 63.5 65.5 2.7 4.0 
Green chop + 
soybean meal 63.4 63.5 62.0 76.6 64.4 12.1 11.2 
June Green chop 56.8 56.2 60.7 52.5 59.8 6.1 13.3 
Green chop + 
soybean meal 62. 1 62 .2 64.0 73.5 60.2 19.2 17.4 
July Green chop 56.6 55.6 60.2 51 .2 61.7 3.1 9.1 
Green chop + 
soybean meal 62.3 61.8 64.8 74.8 60.0 20.0 19.7 
August Green chop 55.6 54.8 57.6 57.6 57.6 9.6 18.0 
Green chop + 
soybean meal 61.8 62.4 64.2 n .5 57.4 24.3 21.2 
September Green chop 47.0 47.1 49.1 41.5 48.9 0.7 2.1 
Green chop + 
soybean meal 53.2 53.6 55.3 71.5 48.2 16.3 16.3 
Significance 
Treatment" .01 .01 .01 .01 NS .01 .01 
Month• .01 .01 .01 .01 .01 .01 .01 
Treatment X month• NS NS NS .01 NS NS NS 
•Level of probability, NS is not significant (P>.05). 
digestibility less in May and more in September than in June, July , or 
August. 
The results of feeding supplemental energy and crude protein with 
Coastal berrnudagrass on steer gains in Experiment 3 are shown in Table 
5. Feeding two pounds of soybean meal , urea-com or corn similarly 
improved (P< .05) gains of the grazing steers, as did two pounds of urea-
corn or corn for steers fed green chopped forage. This substantiates the 
conclusion that soybean meal improved gains in Experiment 2 by sup-
plying additional energy. Suman and Woods (1966) and Wise et al . (1967) 
Table 5.-Average daily gain of steers consuming Coastal bermudograss with and 
without energy and protein supplements-Experiment 3 
Treatment 
Green chop 
Green chop + corn 
Green chop + urea-com 1 
Graze 
Graze + com 
Graze + urea-com' 
Graze + soybean meal 
Avg . doily 
gain, lb 
.64' 
1.08" 
1.03• 
.98• 
1.29" 
1.27• 
1.25• 
'Contained 13% urea and 87% ground com. 
' ' "Means that do not hove a common supenaipt letter differ (P<.05). 
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Dry matter 
intake, lb 
13.3 
13.3 
13.4 
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Figure 2. Soybean meal and month inf luenced (P .01 ) crude protein digest ibility. There was an interaction 
(P< .01 ) between soybean meal and month on crude protein digest ibili ty. 
also attributed a small improvement in daily gain to the energy, and not 
the protein in 1.5 pounds of cottonseed or soybean meal. Steers fed green · 
chopped Coastal bermudagrass gained less (P<.05) than grazing steers, 
even when supplemented with com or urea-com. This agrees in part with 
results in Experiment 2, but not Experiment 1. Steers fed green chopped . 
Coastal bermudagrass consumed 13.4 pounds of the dry forage, which _ 
was not influenced by supplemental feeding. 
Except for the unsupplemented green chopped Coastal bermudagrass 
treatment, gains were higher for Experiment 3 than for experiments-1 or 
2. Average daily gains were quite variable among experiments, ranging 
from . 3 pounds in Experiment 2 to . 7 pounds in Experiment 1 for green 
chop, and from approximately .5 pounds in experiments 1 and 2 to 
approximately one pound in Experiment 3. The forage was very pure 
Coastal bermudagrass during Experiment l , except for some clover and 
ryegrass during the first grazing period. Vaseygrass gradually increased 
in the pastures in experiments 2 and 3. Steers fed green chopped forage 
in experiments 2 and 3 could not be as selective as grazing steers, which 
may explain some of the differences between experiments. White and 
Hembry ( 1985) reported similar gains and variation between years for 
steers grazing Coastal bermudagrass. Gains reported by Oliver (1972), 
Suman and Woods (1966), Wise et al . (1967), and Utley et al. (1978) 
and (1981) were in excess of one pound per day for steers that were 
heavier initially. Hoveland et al. (1971) reported average daily gains 
ranging from . 75 to 1.25 pounds, depending on location. 
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Table 6.-Percent forage composition and in vitro dry matter disappearance-
Experiment 1 
Crude Crude 
Month NDF ADF fiber protein IVDMD 
May 71.5' 37.0'> 32.9 16. l• 72.4• 
June 74. Jb 37.7" 30.7 12.2" 67.8" 
July 74. Jb 37.7" 31.2 9.1' 65.3' 
August 75.5• 39.3• 31.6 9.7' 62.6" 
September 75.9" 39.7• 32.2 9.1' 62.4" 
•·""·"Means in the some column thot do not have a common superscript letter differ (P<.05). 
Table 7.-Percent forage composition and in vitro dry matter disappearance-
Experiment 2 
Crude Crude 
Month NDF ADF fiber protein IVDMD 
May 74.8" 37.8" 31.5" 12.3• 62.4• 
June 74.4" 37.7" 31.4" 9.8• 63.2• 
July 75.3" 38.8' 31.7" 9.2"' 59.3" 
August 76.7• 40.2" 32.9" 8.7' 56.7' 
September 77.2· 41.5• 34.6• 7.5• 52.8" 
•·"·' ·"Means in the some column that do not have a common superscript letter differ (P<.05). 
Table 8.-Percent forage composition and in vitro dry matter disappearance-
Experiment 3 
Crude Crude 
Month NDF ADF fiber protein IVDMD 
May 74.6< 39.2" 30.9' 11 .5• 65.3• 
June 75.2"' 39.4" 31.2"' 11 .Qa 65. l• 
July 75.6" 37.9" 32 . lab 9.1" 62.0'> 
August 76.4• 41.Qa 32.6• 9.3" 57.8' 
' ·"·'Means in the some column that do not have a common superscript letter differ (P< .05). 
Tables 6, 7, and 8 show influence of progressing season on forage 
composition and in vitro dry matter disappearance in experiments 1, 2, 
and 3, respectively . Neutral detergent fiber (NDF) and acid detergent 
fiber (ADF) increased (P<. 05), while crude protein and in vitro dry matter 
disappearance (IVDMD) decreased (P<.05) from May to August and 
September. Except for May in Experiment 1, forage quality was similar 
for corresponding months in the three experiments. The lower NDF and 
higher crude protein and IVDMD during May of Experiment 1 was prob-
ably due to clover and ryegrass that remained in the pasture. 
Forage quality was very similar among pastures, as evidenced by forage 
composition shown in tables 9, 10, and 11 for experiments 1, 2, and 3, 
respectively. Likewise, green chopped forage samples were in most cases 
similar in composition to field-cut samples . This suggests that randomly 
throwing a metal ring in the field and cutting the enclosed forage is a 
satisfactory method of forage sampling. 
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Table 9.-Percent sample composition and in vitro dry matter disappearance-
Experiment 1 
Crude Crude 
Sample NDF ADF fiber protein IVDMD 
Green chop 74 .5 38.2 32.0 11.5 69.4• 
Green chop field 73.7 38.7 32.1 10.7 65.5" 
Groze field , I 74.6 38.4 30.0 11 .4 62.6" 
Graze field, II 73.8 38.0 32.5 11.2 63.6" 
· ·•Means in the same column that do not have a common superscript letter differ (P<.05). 
Table 10.-Percent sample composition and in vitro dry matter disappearance-
Experiment 2 
Crude Crude 
Sample NDF ADF fiber protein IVDMD 
Green chop 76.0 39.7 32.9 9.4" 60.4 
Green chop field 75.4 38.4 32.9 9.4" 60.1 
Graze field , I 75.6 38.0 31.0 10.7° 57.0 
Graze field, II 74.8 38.7 31.0 9.2" 57.4 
Graze field , Ill 75.7 39.8 32.7 9.1• 54.9 
•·""Means in the same column that do not have a common superscript letter differ (P<.05). 
Table 11 .-Percent sample composition and in vitro dry matter disappearance-
Experiment 3 
Crude Crude 
Sample NDF ADF fiber protein IVDMD 
Green chop 76.8 40.8 33.8° 10.0 62.5 
Green chop field 75 .4 39.5 31 .2"" 9.3 62.0 
Graze field , I 73.8 38.2 28.1" 10.7 60.7 
Graze field , II 73.6 39. l 29.3• 10.5 63.0 
Graze field , Ill 73 .4 39.0 28.7" 10.8 63.6 
Graze field , IV 73.2 38.5 28.6" 11.2 63.3 
•·•·•Means in the same column that do not have a common superscript letter differ (P<. 05). 
Average daily gains were higher during the first 28 to 56 days , and 
declined thereafter, which corresponds to the digestibility data reported 
herein , and the gain response reported by Utley et al. (1981). Average 
daily gain by steers consuming green chopped forage was correlated 
(P<.05) with energy (r = .62), crude protein (r = .61), and crude fiber 
(r = .65) digestibility of the forage . Energy digestibility was correlated 
(P<.05) with crude fiber (r = - .48) , acid insoluble lignin (r = - .77) , 
and crude protein (r = .70) content of the samples. Crude protein di-
gestibility was correlated (P< .05) with crude fiber (r = - .43) , NDF 
(r = - .50), and crude protein (r = . 76) content. 
The average daily gains of grazing steers that received no supplemental 
feed was correlated (P< .05) only with crude protein (r = .51) content 
of the forage . When grazing steers were fed two pounds of supplemental 
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feed per head per day , average daily gain was correlated (P< .05) with 
NDF (r = - .43), crude fiber (r = - .45), acid insoluble lignin 
(r = - .40), IVDMD (r = .48), and crude protein (r = .54) content of 
the forage samples. The narrow range of the data .may explain the low 
correlation between the many variables tested. 
Summary 
Three experiments were conducted over a seven-year period with 486 
steers. Shade had no influence (P> .05) on gains of grazing steers, or 
steers fed an 80 percent hay diet in dirt lots. Two pounds of supplemental 
energy or protein feed per head per day improved (P< .05) gains of steers 
that were grazed or fed green chopped Coastal berrnudagrass. Ground 
com was as effective in improving gains as a urea-com mixture or soybean 
meal. 
Energy and crude protein digestibilities of the green chopped forage 
decreased (P< .05) as the season progressed. Soybean meal improved 
(P<.05) energy and crude protein digestibilities of the total diet, but did 
not appear to improve the digestibility of the forage . Correlations between 
variables were low, possibly as a result of the narrow range of the var-
iables . 
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